Abstract: The dollarization of bank deposits and credit is widespread in developing countries, resulting in varying degrees of currency mismatches in domestic financial intermediation, which in turn might accentuate bank balance sheet fragility. It is widely argued that flexible exchange rate regimes encourage banks to match dollar-denominated liabilities with a corresponding amount of dollar-denominated assets, ameliorating currency mismatches. Does the behavior of dollar deposits and credit in financially dollarized economies support that presumption? A new database on deposit and credit dollarization in developing and transition countries is assembled and used to address this question. Empirical results suggest that, if anything, floating regimes seem to exacerbate, rather than ameliorate, currency mismatches in domestic financial intermediation, as those regimes seem to encourage deposit dollarization more strongly than they encourage matching via credit dollarization.
Introduction
Partial dollarization, defined as the holding by residents of a significant share of their assets and liabilities in the form of foreign-currency-denominated instruments, is widespread in many developing and transition economies. 1 Financial intermediation in particular has become heavily dollarized in several countries. This process of financial dollarization has been reflected in varying patterns of dollarization of bank deposits and loans, which in turn have influenced the extent of currency mismatches in financial intermediation.
In general, the currency mismatches of banks and firms, and the resulting foreign currency exposure, are seen as a source of financial fragility. One of the debates about the causes of those mismatches relates to the exchange rate regime. There are two views on the links between regimes and mismatches -in particular, on the question of whether greater flexibility encourages hedging. The majority view (e.g. Burnside et al. 2000 , Mishkin 1996 , Obstfeld 1998 , Goldstein 2002 ) would appear to be that fixed exchange rates encourage currency mismatches because banks and firms do not hedge their dollar liabilities: they overlook the need to limit their open foreign currency positions, since they believe themselves to be immune to exchange rate fluctuations given the commitment from the authorities to defend the peg. Therefore, the argument goes, floating exchange rates would encourage banks and firms to match dollar liabilities with a corresponding quantity of dollar assets, as they seek to limit their exposure to exchange risk. An exchange rate that fluctuates more freely would constantly remind banks and firms of the importance of limiting their unhedged dollar liabilities.
On the other hand, there is a notable minority view (e.g. Eichengreen and Hausmann 1999, McKinnon 2001) , which argues that greater flexibility increases the cost of hedging and therefore may not lead to lower currency mismatches. This view emphasizes that the cost of insurance against exchange risk goes up with exchange rate volatility. Insofar as floating regimes lead to greater volatility, therefore, they may raise the cost of insurance and result in less hedging, rather than more.
In the context of dollarized banking systems, this debate centers more prominently on the currency composition of deposits and credits. A potential implication of the majority view would be that floating regimes would encourage banks to match dollar deposits with dollar loans. Note, however, that greater exchange rate flexibility also enhances the attractiveness of dollar deposits as households seek to insure themselves against currency risk. Whether banks can and will respond to this further increase in dollar deposits by further increasing dollar loans is an open question. Substituting foreign-currency-denominated loans for domestic-currencydenominated loans trades one source of risk (default risk, reflecting the fact that sudden depreciations leave some firms unable to repay) for another (currency risk). That is, the cost of dollar credit as insurance against currency risk is greater default risk. Banks may have good reasons to regard it as undesirable to move too far to one or the other extreme of this tradeoff.
Flexible exchange rates thus may encourage deposit dollarization more strongly than they encourage credit dollarization. Currency mismatches between deposits and loans may therefore be greater, not lower, under floating regimes. For all these reasons, the overall effect of greater exchange rate flexibility on credit and deposit dollarization, and thus on currency mismatches in financial intermediation, is an empirical question.
In most developing economies, credits and deposits account for a significant portion of total bank assets and liabilities. Therefore, currency mismatches in financial intermediation may greatly shape the overall foreign currency exposure of dollarized banking systems.
However, despite the obvious relevance of the topic, there has been little theoretical work and no systematic, cross-country empirical work on the determinants of the currency composition of bank assets and liabilities in dollarized countries. While the dollarization of deposits has been extensively studied in the context of currency substitution, the dollarization of bank loan portfolios has received scant theoretical attention and no systematic empirical analysis, even though deposit and credit dollarization are the two sides of the same (dollar) coin. Moreover, there does not appear to be a single systematic empirical study, as far as I am aware, on the links between the exchange rate and bank currency mismatches in dollarized economies or elsewhere in the developing world. This paper is the first cross-country, large-n empirical work on these issues.
To analyze the effects of exchange rate regimes on financial dollarization and currency mismatches in financial intermediation, I assemble the first comprehensive database on dollarization. Its first component is data on dollar-denominated bank credit and deposits in a large number of developing and transition economies for the past two decades. Its second component is information on bank regulations in the same sample of dollarized countries.
Using these data, I study the impact of the exchange rate regime on credit dollarization, deposit dollarization, and deposit-credit currency mismatches, explicitly controlling for the institutional and regulatory framework. I use alternative variable definitions, different estimation procedures, a battery of sensitivity tests, and deal with potential endogeneity.
I find little support for the view that flexible exchange rate regimes reduce currency mismatches in domestic financial intermediation. If anything, the opposite seems to be true.
Deposit dollarization is significantly greater under floating regimes, while credit dollarization does not appear to differ significantly across regimes. Since exchange rate flexibility encourages deposit dollarization much more strongly than it encourages credit dollarization, floating exchange rates result in greater deposit-credit mismatches. These results hold across different variable definitions, estimation methods, and robustness checks. 2 Insofar as currency mismatches in financial intermediation can significantly influence the overall foreign currency exposure of banking systems in dollarized economies, these results, if correct, cast doubt on the widely believed presumption that floating regimes unambiguously alleviate such exposures. And if overall currency mismatches indeed undermine financial stability, then these results suggest that greater exchange rate flexibility, by itself, may not necessarily lead to safer and sounder financial systems in developing countries, which would have important implications for exchange rate and financial policy.
The remainder of this paper is organized as follows. Section 2 outlines the methodology and introduces the new dollarization database and other data used. Section 4 presents empirical evidence on the impact of exchange rate regimes on dollarization and on currency mismatches in financial intermediation. Section 5 discusses the implications of the results as well as some caveats. Section 6 concludes.
2 Before proceeding, an important caveat is in order. This paper focuses on the effects of exchange rate regimes on currency mismatch in domestic financial intermediation. A complete assessment of the impact of regimes on overall bank currency mismatches is not the main focus of this paper, as it would require additional data on the currency denomination of other components of bank balance sheets and on
Methodology and Data

Methodology
The ultimate goal of this paper is to test the presumption that, compared to fixed regimes, floating regimes lead to higher credit dollarization vis-à-vis deposit dollarization, thus reducing currency mismatches in financial intermediation. To that end, I estimate the following relationship:
( I begin the empirics with graphical event-study analysis, to study the behavior of dollarization and mismatches before and after the adoption of floating exchange rate regimes.
Thereafter, I concentrate in "tranquil" periods (i.e. periods when there were no regime changes) and use three multivariate estimation procedures. First, I compute the benchmark results via pooled OLS regressions to assess the cross-regime behavior of dollarization and mismatches.
Second, I estimate panel data regressions to exploit the time dimension of the data and to account for country-specific effects. Finally, I use instrumental variables to control for the potential endogeneity of the exchange rate regime. To check for the robustness of the results, I use alternative definitions of dollarization and exchange rate regimes and conduct various sensitivity tests throughout the paper.
hedging in insurance markets against currency risk. These data are unfortunately scarce. I do touch on those issues, but in a more limited way, as detailed below. I elaborate on this and other caveats below.
Dollarization Data
The unbalanced panel data set assembled for purposes of this paper consists of monthly observations, mainly from the early 1990s to 2000. Data on the aggregate volume of deposit money banks' foreign-currency-denominated ("dollar") deposits of residents are available for 92 developing and transition economies. Data on the aggregate volume of deposit money banks' foreign-currency-denominated ("dollar") credit to the resident private sector are available for 40 developing and transition economies, almost all of which also have dollar deposits data. The time span varies across countries, with some having data from as early as 1975 and some having data only from about 1995 onwards. 3 The main sources are data used by the IMF in constructing its International Financial Statistics, complemented by printed Central Bank bulletins from the monetary authorities of several countries. Appendix A presents more detailed information on country sample, data definitions, availability, and sources. These data allow for the construction of currency mismatch measures for 37 countries. This sample of countries covers all regions of the world.
While the dollarization data are available at a monthly frequency, several explanatory variables are not (e.g. World Bank macroeconomic data, regulatory data, or exchange rate regimes, detailed below). I therefore convert the dollarization data to annual frequency in the empirical analysis below. As a result, the annualized data end in 1999 or, in a few cases, the year 2000. 4 I define dollarization in two ways. The first definition emphasizes the behavior of credit and deposit dollarization and scales dollar credit and deposits by total bank credit and deposits, respectively. The second definition provides a sense of the magnitude of credit and deposit dollarization and scales dollar credit and deposits by total bank assets and liabilities, respectively. The first definition focuses on portfolio allocation decisions, while the second 3 Frequent changes in the format of primary sources are a major reason for the diverse time coverage. 4 Finally, there are a few instances in which values for dollar credit or deposits are equal to zero, principally when the data come from electronic sources. Unfortunately, it is not clear whether this means that the actual value was zero (e.g. values for dollar credit were zero because dollar credit was prohibited) or whether the data were missing. Therefore, I only work with strictly positive values of the relevant variables, and set any zero value to missing. focuses on the relative importance of the financial dollarization process. 5 Given these considerations, the dollarization ratios constructed are:
• Credit dollarization ratio. This is measured as: a) the ratio of dollar credit to the private sector over total credit to the private sector; or as b) the ratio of dollar credit to the private sector over total bank assets.
• Deposit dollarization ratio. This is measured as: a) the ratio of dollar deposits over total deposits; or as b) the ratio of dollar deposits over total bank liabilities.
• Deposit-credit mismatch ratio. This is measured as the difference between dollar deposits and dollar credit divided by total bank liabilities.
Appendix B displays the dollarization series for a subset of countries in the sample that have data on both dollar credit and deposits. 6
Some data limitations should be noted. Although private credit and deposits represent the bulk of domestic assets and liabilities, as well as an important component of total assets and liabilities, the analysis would greatly benefit from the inclusion of data on other components of bank balance sheets, as well as off-balance-sheet transactions in hedging markets. 7 In addition, data on domestic-and foreign-currency lending and deposit interest rates are important in assessing the role of interest rate differentials for financial dollarization. These data are unfortunately scarce. 5 As it is shown below, it turns out that the use of both definitions of dollarization yields very similar results. 6 Each figure in Appendix B consists of two parts. The top part shows the series scaled by total credit and deposits, while the bottom part shows the series scaled by total assets and liabilities. Credit dollarization is denoted by circles and deposit dollarization is denoted by a continuous line. All values are percentages. Figure B1 shows the dollarization patterns for non-floating countries (countries under fixed or intermediate regimes for the whole period for which they have data for both dollar credit and deposits); Figure B2 shows the series for floating countries; and Figure B3 shows the series for countries that experienced both non-floating and floating regimes at one point or another in the sample period. Monthly data are used, and sample periods and scales vary by panel. 7 In particular, it would be useful to have data on foreign assets and liabilities in dollars, as banks could have open dollar positions with non-residents to finance dollar lending to domestic firms, or could match dollar deposits with liquid dollar assets held abroad. The focus of this paper on dollarization and mismatches in domestic financial intermediation ameliorates these limitations.
Regulatory Arrangements Data
Analyzing Figure B3 shows that the restrictions in the use of dollar instruments for financial intermediation in Peru between 1985 and 1990 had a major but temporary impact on dollarization. 10 Savastano (1992 10 Savastano ( , 1996 ) is a notable exception.
• 13 To further correct errors with the de jure IMF data and make it as close to actual exchange rate behavior as possible, I also reviewed data on frequent and infrequent parity adjusters, first used in Ghosh et al. (1997) , available until 1996. I thank Holger Wolf for kindly providing these data.
To assess the robustness of the results to the exchange rate regime classification used, I
also estimate (but do not report) the regressions below using the annual regime data constructed by Levy-Yeyati and Sturzenegger (LYS 2000) as an alternative classification. The LYS classification is based on cluster analysis and takes into account actual exchange rate volatility, the volatility of exchange rate changes, and the volatility of reserves. 14 
Empirical Analysis
Event-Study Analysis
To study the differences in the behavior of dollarization and mismatches before and after regime changes, I undertake event-study analysis. 
Descriptive Statistics
The previous event-study analysis focused on the periods around floating regime adoptions. In order to focus on "tranquil" periods (i.e. periods in which no regime changes took place), I
henceforth use a two-sided, one-year exclusion window around regime changes that led to the adoption of a floating regime. This exclusion window helps avoid potential regime "contamination" which may occur before and particularly after the collapse of a fixed regime. If residents expect the collapse of a peg and a large devaluation, they may reduce their holding of peso assets in advance. More importantly, the collapse of the peg may generate of burst of dollarization (particularly deposit dollarization), which can be mistakenly regarded as being caused by the subsequent flexible regimes. Similar information is conveyed in Table 2 . This table reports a basic version of equation (1), in the form of the pooled OLS regression: Both credit and deposit dollarization are significantly higher in floating regimes, in the economic and statistical senses. When scaling by total credit and deposits, credit dollarization is 15 per cent higher under floating regimes than under fixed exchange rates (t-statistic: 4.3), and deposit dollarization is 25 per cent higher (t-statistic: 14.5). When scaling by total assets and liabilities, the numbers are 7 per cent (t-statistic: 3.9) and 11 per cent (t-statistic: 12.3), respectively. As a result, deposit-credit mismatches are also higher: while such mismatches are not statistically different from zero under fixed regimes, they are about 6 per cent of total bank liabilities under floating regimes (t-statistic: 4.5). This goes against the presumption that floating regimes are associated with lower currency mismatch in financial intermediation. 20 18 When using the LYS regime data, dollarization and mismatches are also lowest under fixed regimes, but they are highest under intermediate rather than under flexible regimes. However, the number of usable observations under LYS floats is much smaller than the number of usable observations under IMF floats, due mainly to the exclusion windows used throughout the paper. 19 For consistency with subsequent regression analysis, I estimate this equation using heteroskedasticityrobust standard errors. 20 A slightly different picture emerges when using the LYS regimes. Unreported results using this alternative classification suggest that credit dollarization appears to be no different in fixed or flexible regimes. On the other hand, deposit dollarization as a share of total deposits is about 12 per cent higher under flexible regimes (t-statistic: 3.7); as a share of total liabilities, it is about 6 per cent higher (t-statistic: 3.5). However, currency mismatches do not clearly differ across regimes. Similar results obtain when conducting additional multivariate estimations (analogous to those discussed below).
Benchmark Results
I now proceed to estimate an extended version of equation (1) The macroeconomic controls come from the existing literature on partial dollarization and include the following:
• Interest rate differential. One of the potential determinants of dollarization are lending and deposit interest rate differentials. I use the difference of the country's money market rate with respect to the rate in the United States as a proxy.
• Trade/GDP. It can be argued that trade dependence encourages dollarization, as relatively large export and import sectors may require dollar accounts for their transactions. On the other hand, foreign exchange earnings of exporters may reduce the need for dollar credit from resident banks. The ratio of trade (exports plus imports) to GDP is used to control for openness.
• Inflation. Inflation has been a key determinant of dollarization in many countries. It is also a good proxy for the macroeconomic mismanagement that may fuel dollarization. 22
• Depreciation. Large and sudden downward movements of the exchange rate have also exacerbated nominal instability and thus dollarization. This variable also serves to control for potential valuation effects. 23
• Time trend. As the movement towards floating regimes has accelerated in the past ten years, so has dollarization. To distinguish the impact of floating regimes on dollarization from a common trend, I add a time trend. 24 21 Appendix A presents more detailed information about the controls used. 22 In addition, there is some evidence (Ghosh et al. 1997 ) suggesting that inflation is higher under floating regimes, so its inclusion avoids potential omitted-variable problems. 23 Valuation effects may be present regardless of the currency used to express the values of the variables. In particular, any dollarization ratio will increase after depreciation by construction. If all volumes are expressed in their peso value, the ratio's numerator will increase, but only one part of its denominator (the dollar component) will. On the other hand, if all volumes are expressed in their dollar values, its numerator will stay constant, but its denominator will go down (as the dollar value of the denominator's peso component decreases).
Financial dollarization appears to be persistent. The set of historical variables used to control for hysteresis and persistence effects includes:
• Maximum historical rate of inflation. High inflation or hyperinflation at one point in the past may have led to the acceleration of dollarization in many countries. Even if low inflation is achieved later, hysteresis effects may persist. 25 Including the highest past rate of inflation controls for these effects. I define the maximum historical rate of inflation as the "running" maximum: if in a given year a new maximum is reached, it replaces the previous one, until a higher rate of inflation is achieved in a subsequent year. 26
• Maximum historical rate of depreciation. The definition of this variable is analogous to that of the maximum historical inflation above.
Finally, the set of regulatory variables affecting dollarization includes the two binary indicators mentioned previously:
• Foreign currency loans allowed. This indicator explicitly controls for whether dollar credit can be freely issued.
• Foreign currency deposits allowed. Similarly, this indicator explicitly controls for whether dollar deposits can be freely issued. Table 3 reports results scaling the dollarization series by total credit and deposits, and Table 4 reports results scaling the dollarization series by total assets and liabilities. Table 5 reports estimations for the deposit-credit currency mismatch variable. In each table, I use a variety of specifications to assess the robustness of the results. More specifically, each of Tables   3 and 4 reports eight columns, which contain four pairs of specifications. Each pair consists of one regression for credit dollarization and an analogous regression for deposit dollarization. 26 Note that this definition may result in a time-invariant maximum inflation for many countries, as the highest level of inflation usually took place in the 1980s in many cases, while dollarization data are usually available from the early 1990s onwards. 27 Note that deposit dollarization regressions cover a larger number of countries and, as a result, include more observations than credit dollarization regressions. Fixing the number of observations to a common sample for deposits and credits does not change the results -indeed, this is exactly what the regressions for the currency mismatch variable (which is constructed using deposit and credit data) show.
Contrary to the implications of the majority view, Tables 4 and 5 report some evidence that credit dollarization is lower under floating regimes. The point estimate for the floating regime coefficient is always negative, but it is significant only in half of the credit dollarization regressions. On the other hand, there is overwhelming evidence that deposit dollarization is significantly higher under floating regimes: Table 4 suggests that the ratio of dollar deposits to total deposits is about 10 to 12 per cent higher, while Table 5 indicates that the ratio of dollar deposits to total liabilities is 6 to 7 per cent higher under flexible exchange rates. 28 All these coefficients are significant at the 99 per cent confidence level. And the fact that the results reported in Table 4 are qualitatively similar to those reported in Table 5 suggests that they are insensitive to scaling. 29
More importantly, Table 6 shows that floating regimes are consistently associated with greater, not lower, mismatches. This effect is economically large and statistically significant in all regressions: as a share of total bank liabilities, currency mismatches are 7 to 8 per cent higher under exchange rate flexibility.
The performances of current inflation and depreciation are relatively poor. On the other hand, maximum inflation and depreciation have a significant explanatory power in both deposit and credit dollarization regressions, even more than their contemporaneous counterparts, underlining the importance of past events in shaping current dollarization. Their coefficients are positive and generally significant: countries that suffered high inflation or experienced large depreciation in the past are more prone to have large dollarization of both credit and deposits in the present.
The time trend confirms the presumption that both deposit and credit dollarization have increased over time; on the other hand, it would appear that mismatches have declined.
Furthermore, the regulatory indicators have a very large explanatory power, confirming the importance of the institutional framework in the dollarization process. The performance of interest rate differentials is poor. Finally, the results for trade openness suggest a negative link 28 The intermediate regime category exhibits qualitatively similar patterns. 29 Unreported results using the LYS classification suggest that credit dollarization is significantly and consistency lower under floating. Deposit dollarization is higher under floating regimes, but the coefficient is not statistically significant in several specifications. Finally, there is some evidence that currency mismatches are higher under LYS floating regimes, but it is not robust.
with dollarization; perhaps residents in relatively closed economies need to rely more on banksupplied foreign exchange.
In sum, the evidence strongly suggests that floating exchange rate regimes do not lead to greater credit dollarization, while they result in significantly higher deposit dollarization. As a consequence, currency mismatches in financial intermediation are greater under floating regimes. 30
Robustness Tests
To assess the robustness of these findings, I conducted extensive sensitivity analysis, which I do not report to save space. disaggregate the floating dummy into its two subcomponents and include them concurrently.
Interestingly, both kinds of floats -managed and independent -are associated with larger mismatches. And there is some evidence that managed floats increase credit dollarization, while independent floats reduce it.
Additional sensitivity analysis. I undertook other robustness tests, estimating permutations to the benchmark specifications. Those permutations included:
• Using a two-year exclusion window instead of the one-year window.
• Changing the definition of credit dollarization and currency mismatches by including bank credit to other sectors of the economy (when such data were available). 32
• Dropping outliers and excluding countries with implausibly low or high mismatch (e.g. countries where credit dollarization was extremely low while deposit dollarization was very large). 33
• Using the IMF regime data but restricting the sample to the observations for which LYS regime data are also available, to account for sampling differences between the two regime classifications.
• Adding regional dummies for the transition economies, South America, and Asia.
• Using the lagged values of the right-hand-side variables instead of their current values.
• Using year dummies as time effects instead of the time trend.
None of these sensitivity tests significantly changed the main results.
Panel Data Estimation
The cross-regime OLS analysis above is useful for answering the question: "How much more or less dollarization and mismatches do countries under flexible regimes have, compared to those under fixed regimes?" The fixed effect ("within") estimator exploits the time dimension of the panel data set around country averages and is therefore useful to answer a related question:
"What is the effect of adopting a floating regime on dollarization and mismatches?" Both questions are very important in terms of policy-making. However, the latter is of paramount policy relevance, insofar as the majority view advocates that fixed-rate countries should adopt greater exchange rate flexibility. In answering this question, I still use one-year exclusion windows around regime changes, to avoid regime change contamination.
Results with the fixed effect estimator are shown in Table 6 . For comparison, I also report random effect estimates. 34 To save space, I henceforth report only the results scaling the dollarization series by total credit and deposits, as scaling by total assets and liabilities continues yielding qualitatively identical results. 35 As before, the coefficient of the floating regime indicator in the credit dollarization regressions is negative but statistically insignificant.
On the other hand, deposit dollarization is significantly greater after the adoption of floating regimes, as the fixed effect estimate shows. Remarkably, the coefficient of the floating regime indicator is almost identical in both the fixed and random effect regressions --4.5 per cent.
Mismatches are significantly larger under floating regimes: as a share of total bank liabilities, they are 12 per cent larger in the fixed effects regression and 8 per cent larger in the random 34 Results using the "between" estimator (not reported) suggest similar patterns. Results using the LYS data yield less precise fixed effect estimates, as the number of usable observations with LYS regimes is small. 35 Similarly, from now on I only use inflation and maximum depreciation, as alternative estimations using various permutations of current and historical maximum rates of inflation and depreciation yield very similar results. effect regression. 36 In sum, panel data results are very similar to those from pooled OLS regressions. 37
Endogeneity
So far I have assumed that the exchange rate regime is exogenous with respect to dollarization.
But the exchange rate regime is a policy decision, based in part on the financial characteristics of the economy. This raises at least the possibility of endogeneity.
There are reasons to think that endogeneity is not driving the results. Under high dollarization of bank liabilities (e.g. deposit dollarization) and large currency mismatches, the monetary authorities may be concerned about the potentially destabilizing impact of depreciation shocks. As a consequence, they may be inclined to implement and maintain a fixed exchange rate. 38 In this context, endogeneity could create a bias in favor of floating regimes and lower dollarization and mismatches. But the results above suggest that the opposite is the case.
On the other hand, greater dollarization and mismatches may still force countries to float (for example, a currency crisis may be partly fueled by mismatches); however, the exclusion windows used throughout this analysis address this problem. At the same time, in a scenario of asset substitution like financial dollarization, the greater sensitivity of the exchange rate to portfolio reallocations by residents (which is the domestic equivalent to greater capital mobility) may create an additional incentive to adopt a more flexible exchange rate. 36 To further account for the persistence of dollarization, I also estimated fixed-and random-effect regressions allowing for autocorrelated disturbances. The results are less precise in both credit and deposit dollarization regressions. Nevertheless, the coefficient of the floating regime indicator is positive and significant in the mismatches regressions: the fixed effect coefficient is 11 per cent and the random effect coefficient is 8 per cent. 37 There is an important point to be made about these results. In order to exploit the time variation of the data using the within estimator, a sufficient number of switches from non-floating to floating regimes are needed. In my sample, there are 22 switches for the credit dollarization regressions, 48 switches for the deposit dollarization regressions, and 21 switches for the mismatch regressions. Ideally, an appropriate number of switches would be about 25 or 30 in number, as to make the within estimator viable. Nevertheless, despite the relatively small number of switches, the coefficient of the floating regime indicator in the fixed effect mismatch regression is large and significant at the 99 per cent confidence level. 38 Poirson (2001) reports that countries with higher deposit dollarization are more likely to adopt a fixed exchange rate regime. The results, reported in Table instruments in a 2SLS estimation. The results are reported in Table 8 and are fairly similar to those reported in the preceding table. Credit dollarization is negatively but insignificantly linked with floating regimes, while deposit dollarization is significantly higher under flexibility, regardless of estimation method. Remarkably, the floating regime coefficient in the mismatch IV regression (14 per cent) is larger than its OLS counterpart (8 per cent) and it is statistically significant (at the 90 per cent confidence level). Again, the evidence suggests that any bias was working against the OLS results above. A Hausman test again fails to reject the null of exogeneity in the currency mismatch regression (with a P-value of 0.38).
In conclusion, IV estimates show that the results are not driven by potential endogeneity of the regime. 40 In particular, it is fair to say that the OLS evidence reported earlier on a positive coefficient of floating regimes on the mismatch regressions is robust to endogeneity, as the IV estimations yield less efficient but still positive coefficients while formal tests fail to reject the null hypothesis of exogeneity.
Discussion and Caveats
Summing up, all the evidence presented in this paper yields the same message: floating regimes encourage deposit dollarization more strongly than they encourage matching via credit dollarization; as a result, they exacerbate currency mismatches in financial intermediation. The question is: Why does this robust stylized fact obtain?
As suggested in the Introduction, dollar loan default risk, and the trade-off between default risk and currency risk, may play an important role in shaping these results. However, empirical scrutiny on the role of default risk requires gathering data on the share of nonperforming dollar loans in a large number of countries and analyzing the links between exchange rate flexibility and dollar loan default rates. This is beyond the scope of this paper and is left for future research.
More generally, it is of paramount importance to study more closely the determinants of banks' supply of dollar loans in the context of risk management. Credit dollarization leads to diversification and redistribution of exchange risk that could in principle be stabilizing. The 40 Analogous unreported estimations fixing the sample to a common number of observations for each IV-OLS pair of regressions yield similar results.
results in this paper suggest that banks in developing countries are not willing to transfer such a risk to firms -or, at least, they are not any more willing to do so under flexible exchange rates.
If that is the case, we need to understand this issue better. 41 That said, it is also important to keep a number of caveats in mind. A first and obvious caveat, already mentioned earlier in the paper, is that deposit-credit mismatches do not account for all the foreign currency exposure of banks. A bank facing a deposit-credit mismatch may hedge by purchasing dollar-denominated securities. It may also conduct off-balance sheet transactions and buy insurance in forward markets. Regrettably, the necessary data to analyze these issues more closely are non-existent for a large number of countries. In that sense, the results in this paper do not necessarily show that banks unambiguously hedge less under floating regimes; instead, these results imply that banks need to hedge more (elsewhere in their balance sheets or in insurance markets) if they wish to cover the increasing deposit-credit mismatches that result from exchange rate flexibility.
A second caveat, also mentioned previously, relates to domestic-and foreign-currency lending and deposit interest rates, as well as the corresponding spreads. These interest rates may be adjusted in order to help compensate existing mismatches and reduce overall risk. But again, lack of data is a major limitation to further study this matter.
A third caveat is the presence of foreign banks in several dollarized economies. A foreign bank may choose to leave some liabilities unhedged in country A but may hold excess dollar assets in country B. If so, it may be perfectly hedged, even though data in country A give the impression that it is not. Pursuing this issue further would require reliable micro-level data on the currency denomination and location of assets and liabilities of foreign banks, which are not readily available.
Finally, a fourth caveat is whether there can be an "optimal" degree of mismatch in financial intermediation. It is not clear whether a perfectly matched banking system exhibits lower overall risk than a slightly mismatched one, given the trade-off between currency risk and default risk. And the slightly mismatched banking system may compensate its greater deposit-credit mismatch by holding more dollar securities. Of course, whether it is socially optimal that banks hold a greater proportion of their dollar assets in the form of securities in international markets, rather than in the form of credit to finance productive domestic investment, represents an additional welfare issue to consider. Both theoretical and empirical research on that direction is needed.
Concluding Remarks
The currency and financial crises of the 1990s reignited the debate on the impact of exchange rate regimes. One aspect of that debate concerns the links between the exchange rate regime and currency mismatches. The majority view on the issue has it that greater flexibility encourages banks and firms to limit their foreign currency exposure. This view is appealing and generally accepted by many. Nevertheless, it has never been tested systematically.
This paper is the first attempt to test it. I study whether flexible exchange rate regimes are associated with lower currency mismatches in financial intermediation. To that end, I assemble a comprehensive database on the dollarization of bank deposits and credit in a large number of developing and transition economies, along with accompanying bank regulatory arrangements.
The results do not support the presumption that flexibility is associated with a reduction of currency mismatches in the banking systems of financially dollarized countries. Most (if not all) of the evidence goes against such a presumption. Floating exchange rate regimes encourage deposit dollarization more strongly than they encourage credit dollarization. Therefore, currency mismatches in financial intermediation are more severe under exchange rate flexibility. These results are robust to the inclusion of a variety of controls, different definitions of dollarization and mismatches, the presence of outliers, different specifications, different estimation methods, and the potential presence of endogeneity.
If these results are right, and insofar as currency mismatches in financial intermediation are an important component of banks' overall foreign currency exposures, they constitute the first systematic evidence that flexible exchange rate regimes may not alleviate -and may actually exacerbate --such exposures in developing countries. This is an important implication, deserving serious attention. If this is indeed the case, policymakers in dollarized economies, as well as academics and multilateral organizations, might wish to reassess whether greater exchange rate flexibility, by itself, will reduce banks' open foreign currency positions. Of course, further research is needed to conclude whether these results apply to overall currency mismatches in banks' -and firms' -balance sheets, as well as to hedged and unhedged exposures in insurance markets. Until that research is done, however, the burden of proof is on the majority view's side. Perhaps it is time to look at the minority view more seriously. 
A Data Appendix
A.1 Data Definitions and Sources
Dollarization Data
Raw Data
• Total credit to the resident private sector issued by resident banks. Source: line 22d of IFS.
• Foreign-currency-denominated ("dollar") credit to the resident private sector issued by resident banks. Sources: CB and MBS.
• Total assets of resident banks. Sources: CB and MBS.
• Total deposits of residents held in resident banks. Source: lines 24 plus line 25 of IFS.
• Foreign-currency-denominated ("dollar") deposits of residents held in resident banks. Sources: CB, MBS, and lines 25.a and 25b of IFS.
• Total liabilities of resident banks. Sources: CB and MBS.
Definition of Dependent Variables
• Credit dollarization (percent). First definition: ratio of dollar credit to total credit. Second definition: ratio of dollar credit to total assets.
• Deposit dollarization (percent). First definition: ratio of dollar deposits to total deposits. Second definition: ratio of dollar deposits to total liabilities.
• Currency mismatches (percent): Ratio of gap between dollar deposits and dollar credit to total liabilities [i.e. (dollar deposits -dollar credit) * 100 / (total liabilities)].
Exchange Rate Regime Data
Default classification: IMF regimes. Source: AREAER. (Revised and corrected using information provided by Virgilio Sandoval and Holger Wolf, via personal correspondence.)
• Fixed regimes: binary for fixed exchange rate regimes against a particular currency, a basket of currencies, or SDR.
• Intermediate regimes: binary for limited flexibility or managed floats with a preannounced path for the exchange rate.
• Floating regimes: binary for managed floats with no pre-announced path for the exchange rate or independent floats.
Alternative classification (for sensitivity analysis): LYS regimes. Source: Levy-Yeyati and Sturzenegger (2000) . See their paper for definitions of fixed, intermediate, and floating regimes. Fixed regimes in this paper include their "high-credibility pegs" group.
Regulatory Controls
• Foreign currency loans allowed: binary for whether or not dollar loans are freely or almost freely allowed. Source: AREAER, other IMF publications.
• Foreign currency deposits allowed: binary for whether or not dollar deposits are freely or almost freely allowed. Source: AREAER, other IMF publications.
Other Controls
• Interest rate differentials (percentage points): difference of line 60b of IFS with that of the United States. If line 60b is unavailable, line 60c is used. If line 60c is unavailable, line 60 is used. Source: IFS
• Trade (percent): ratio of exports plus imports to GDP. Source: WDI.
• Inflation (percent): percentage change of CPI, as reported by source. If series is unavailable, percentage change of GDP deflator, as reported by source. Source: WDI.
• Depreciation (percent): first difference of the log of the nominal exchange rate * 100. Source: WDI.
• Maximum historical inflation: running maximum value of inflation rate (as defined in the text).
• Maximum historical depreciation: running maximum value of depreciation rate (as defined in the text).
• Forward market indicator: binary for whether a forward market was reported to exist, as opposed to being reported to be underdeveloped, heavily regulated, or nonexistent. Source: AREAER.
• Deposit insurance: binary for whether there is an explicit deposit insurance scheme that covers foreign currency accounts. Source: Demirgüç-Kunt and Detragiache (2000).
Instruments
• Terms-of-trade shocks (percent): first difference of the log of terms-of-trade index in goods and services * 100. Source: WDI.
• Land area in squared kilometers. Source: WDI.
• Initial exchange rate regime: IMF regime in 1974 or earliest year available. Source: AREAER. * significant at 10%; ** significant at 5%; *** significant at 1%. Table 4 Benchmark Results: Credit and Deposit Dollarization (II) * significant at 10%; ** significant at 5%; *** significant at 1%. 0.12 0.13 0.16 0.13 Pooled OLS regressions. Robust standard errors in parentheses. * significant at 10%; ** significant at 5%; *** significant at 1%. Table 6 Panel Regressions Standard errors in parentheses.
A.2 Country Coverage and Dollarization Data Availability
* significant at 10%; ** significant at 5%; *** significant at 1%. Table 7 IV Regressions
(1) Robust standard errors in parentheses.
* significant at 10%; ** significant at 5%; *** significant at 1%. Instruments in IV regressions: terms-of-trade changes, land area, intermediate and floating regime for earliest year available (usually 1974). Table 8 IV Regressions with Fitted Probabilities as Instruments Robust standard errors in parentheses.
* significant at 10%; ** significant at 5%; *** significant at 1%. Explanatory variables in preliminary ordered probit regression: terms-of-trade changes, land area, exchange rate regime for earliest year available (usually 1974) . Instruments in IV regressions: Fitted probabilities of intermediate and floating regimes from preliminary ordered probit regression.
